We present a study on the internal structure of Toroidal Alfvén Eigenmodes (TAE) in ASDEX-Upgrade (AUG), using a soft x-ray multichord diagnostic with high spatiotemporal resolution (sampling rate up to 2MHz). In these experiments TAEs are induced by Ion Cy- The AUG soft x-ray diagnostic has been recently upgraded and has now a spatiotemporal resolution sufficient to measure the internal structure of Alfvénic instabilities. The diagnostic consists of 30 lines of sight with 2MHz sampling frequency, which are shown in the AUG poloidal cross-section in Fig. 1 , and of 98 channels with 0.5MHz sampling frequency. Only the faster channels are used in the present work, since in the plasmas studied so far the TAE frequency was very close to the frequency bandwidth of the slower channels.
The AUG soft x-ray diagnostic has been recently upgraded and has now a spatiotemporal resolution sufficient to measure the internal structure of Alfvénic instabilities. The diagnostic consists of 30 lines of sight with 2MHz sampling frequency, which are shown in the AUG poloidal cross-section in Fig. 1 , and of 98 channels with 0.5MHz sampling frequency. Only the faster channels are used in the present work, since in the plasmas studied so far the TAE frequency was very close to the frequency bandwidth of the slower channels.
A typical ICRH discharge is shown in Fig. 2 . In the first part of the current flattop, 1 − 2s, the ICRH power is ramped up to 6MW and then maintained constant through the entire discharge, which stays in L-mode. ICRH is transiently turned off at 3s and 4s, when Neutral Beam Injection (NBI) is turned on for short periods to allow Motional Stark Effect (MSE) measurements. MSE data are used to accurately reconstruct the magnetic equilibrium with the CLISTE code, which is used to map the soft x-ray lines of sight geometry and constrain the CASTOR simulations.
34th EPS Conference on Plasma Phys. Warsaw, 2 -6 July 2007 ECA Vol.31F, P-1.139 (2007 Let us now focus on the effect of the TAE modes on the soft x-ray emission. Fig. 2 shows that not all the TAE peaks present in the magnetic spectrogram are also visible in the soft x-ray one. Random noise in the SXR channels can partly hide the TAE peaks at these high frequencies. Cross-correlation with the magnetic signals, which have a much larger signal-to-noise ratio, is very effective in cleaning this noise. The soft x-ray fluctuation amplitude associated with each TAE mode is computed in the following way:
is the coherence function, P mag ( f ) and P sxr ( f ) the Fourier power spectra of the magnetic and soft x-ray signals, P mag−sxr ( f ) their cross-power spectrum, and the inte34th EPS 2007; P. Piovesan et al. : TAE internal structure through high-resolution soft x-ray measurements in... gral is extended to an interval ∆ f around the TAE frequency peak. The displacement profile changes its shape after the sawtooth crash shifting to smaller radii, but its absolute value does not change significantly. The shift in radial position is compatible with the change of the safety factor profile at a sawtooth crash, since q TAE = (m + 1/2)/n is fixed and the on-axis q profile could be shifted up. The fact that the displacement value does not change too much suggests that the fast ion profile, which is the main TAE drive, may be not largely affected by the sawtooth crash. This hypothesis will be checked with more precise simulations and measurements. 
